The aim of this research was to determine the prevalence, distribution and association of developmental alteration in tooth number with gender, location, and presence of delayed eruption of tooth among children who attended to Student's polyclinic of IIUM Kuantan, Malaysia. Methods: A cross sectional study on total 727 Orthopanthomograms (OPGs) of 3-17 years old children from April 2009 to July 2012. OPGs with presence of alteration number were scrutinized to find out the prevalence, distribution and association. The data was analyzed comparing gender, location and presence of delayed eruption and tested using Chi-square test. Results: Out of 727 OPGs, 71 OPGs showed developmental alteration in tooth number. The prevalence was 98/1000 OPGs within 3 years. Among those 71 OPGs, the gender differences were: males (49.3%) and females (50.7%). Locations were found in maxilla (45.1%), mandible (40.8%) and both (14.0%). The finding of delayed eruption was (7.0%). There were significant differences between alteration in tooth number with location as (p < 0.05) while there were no significant differences with gender and delayed eruption as (p > 0.05). Conclusions: This study showed that hyperdontia was considerably lower than hypodontia. There was association between alteration in tooth number with location, but no association with gender and delayed eruption.
Introduction
Alteration in tooth number involves hyperdontia (supernumerary teeth) and hypodontia. 1 The etiology is not fully understood. Both genetic and environmental factors have been considered. The alteration results from problems during the initiation of dental development such as physical disruption of dental lamina and failure of dental lamina induction by ectomesenchyme. 2 Hypodontia and hyperdontia teeth are terms describing excess of tooth number that can occur in both primary and permanent dentitions. 3 There are certain problems associated with alteration in tooth number.
Hyperdontia are classified according to morphology or location. 4 Classification based on morphology are conical, tuberculate, supplemental, and odontomes. Classifications based on location are mesiodens, paramolar, distomolar, and parapremolar. 4 The problems associated with hyperdontia are failure of tooth eruption, spacing and cystic formation. 5 Erupted supplemental teeth most often cause crowding. The problem is usually noticed with the eruption of the maxillary lateral incisors together with the failure of eruption of one or both central incisors. 5 A supplemental lateral incisor may increase the crowding potential and may cause an aesthetic problem in the upper anterior region. Hyperdontia in other locations may also prevent or delay the eruption of adjacent teeth. According to the study in children population of Caucasian, East Asia, Britain and Malaysia found that the prevalence of hyperdontia was higher than hypodontia. [6] [7] [8] Hypodontia is characterized by congenital missing of one or more teeth. 9 Genetics probably represents the primary etiological factor of hypodontia. 2 However, major environmental factors that have been reported include infection, such as rubella; drugs, such as thalidomide, and irradiation. The prevalence of hypodontia is higher in families of affected patients. Recently, a mutation in gene MSX1 of the chromosome 4 was identified in a large family who's all members showed hypodontia of second premolars and third molars. 10 Problems associated with hypodontia were diminutive contralateral incisor, transposition, ectopic eruption, delayed eruption, prolong retention of primary teeth. 2 Developmental dental anomalies are frequently observed during routine dental examinations. Early identification of a treatable anomaly plays a significant role in planning comprehensive management of the child. Function, aesthetic and occlusal disharmony may be recognized sufficiently. Inter professional consultation and treatments in specific cases are needed. Thus, it has become a great concern among dental community which brings out the interest of researchers to study about this subject in detail.
The objective of this study was to determine the presence, distribution and association of alteration in tooth number among pediatric patients attending Student's Polyclinic of Kulliyyah of Dentistry (KOD). These findings could contribute to early diagnosis and long term treatment planning with the aim of diminishing functional and aesthetic disorder resulting from dental anomalies. This paper can support clinician in clinical practice, contributing to contemporary understanding of dental anomalies specifically in alteration in tooth number, their distributions and association. Total 727 OPGs of 3-17 years old children who attended to students' polyclinic were scrutinized to find out the prevalence, distribution, and association. Then all the OPGs were divided into two groups either normal radiograph without the presence of developmental alteration in tooth number or radiograph with presence of developmental alteration in tooth number by counting permanent tooth bud and erupted permanent teeth. Frequency tables were used for description of variables under study and to compare gender, location and delayed eruption categories the chi-square test was used. All data were analyzed by SPSS version 20.
Methods

Results
A total of 727 OPGs were analyzed, 348 males (47.9%) and 379 females (52.1%). Out of 727 OPGs, 71 OPGs showed developmental alteration in tooth number while 656 OPGs showed no developmental alteration in tooth number. The prevalence of developmental alteration in tooth number was 9.8% within 3 years. Among this alteration, the prevalence of hyperdontia was 1.8%, hypodontia 7.8%, and both 0.1%.
The distribution of developmental alteration in tooth number (n = 71) by gender was 35 males (49.3%) and 36 females (50.7%) ( Table 1 ). The majority of developmental alteration in tooth number (n = 71) were in the maxilla (45.1%). 40.8% found in the mandible and 14.1% found in both maxilla and mandible ( Table  2 ). There were only 5 (7.0%) out of 71 delayed eruption in-patient with developmental alteration in tooth number. These includes OPGs with Hyperdontia, Hypodontia, and both (n = 71) showed the presence of delayed eruption of tooth.
The association between developmental alteration in tooth number (n = 71) with gender, location, and presence of delayed eruption of tooth were analyzed. There was significant difference between developmental alterations in tooth number with the location as (p < 0.05) while there were no significant differences between developmental alteration in tooth number with gender and delayed eruption as (p > 0.05). 
Discussion
Panoramic radiograph has many advantages such as broad coverage of teeth. Low patient radiation dose and low cost compares to full mouth of periapical radiograph. 11 It is also an indispensable tool for early detection of dental anomalies. 11 The decision to take panoramic radiograph was based on treatment needed. In this study, investigation the prevalence, distribution and association of developmental alteration in tooth number due to some findings of hyperdontia and hypodontia in radiographic storage of pediatric patient attended to student's polyclinic of International Islamic University Malaysia (IIUM). Some investigators also used panoramic radiographs to determine the prevalence of dental anomalies such as Ezoddini et al. According to Gabris et al. (2006) , various studies have reported the prevalence of hyperdontia to be between 1 and 3% while the prevalence of hypodontia between 14.69%. 13 The finding was in line with this result that prevalence of hypodontia (7.8%) was higher than hyperdontia (1.8%). However, wide variations in this prevalence have been reported. Nik Hussein reported prevalence of hypodontia in Malaysian children which were much lower than this study (2.8%). 14 The difference could be as a result of the sample size and age range included in the previous study. There was a recent study that had been done in the Caucasian population. It reported that hypodontia prevalence had been increased over the year. 7 This phenomenon occurs may be due to a reduction in the width of the alveolar process and more advance screening and diagnose of dental anomalies.
For gender differences, the prevalence rates for hypodontia were higher in females compared to males. These findings were supported by other studies that give a similar result by Collin J, Endo T et al., Rolling, and Bergstrom. 9 While prevalence rates for hyperdontia was higher in males compared to female. This result had been supported by many authors: L.D. Rajab In this study, significant relationships between alterations in tooth number in location have been recorded while there were no significant relationships with delayed eruption and gender. Unfortunately, sufficient information for this association is not available in the literature. Further research on this hypothesis is required.
Conclusions
The hyperdontia prevalence of 1.8% found in this study was considerably lower, while hypodontia prevalence of 7.8% was higher compared to the previous study that was done in Malaysia. Developmental alteration in tooth number was found considerably more frequently in the maxilla than in the mandible. There was an association between alteration in tooth number in location and no association between alteration in tooth number of gender and delayed eruption of teeth.
Developmental alteration in tooth number is relatively common and there are many problems or complications that associated with it. Early identification of developmental alteration in tooth number is useful to avoid the complications to the developing dentition and to assure the successful management.
